Comparison of the structure of ribosomal 5S RNA from E. coli and from rat liver using X-ray scattering and dynamic light scattering.
The structure of eukaryotic ribosomal 5S RNA from rat liver and of prokaryotic 5S RNA from E. coli (A-conformer) have been investigated by scattering methods. For both molecules, a molar mass of 44,500 +/- 4,000 was determined from small angle X-ray scattering as well as from dynamic light scattering. The shape parameters of the two rRNAs, volume Vc, surface Oc, radius of gyration Rs, maximum dimension of the molecule L, thickness D, and cross section radius of gyration Rsq, agree within the experimental error limits. The mean values are Vc = 57 +/- 3 nm3, Oc = 165 +/- 10 nm2, Rs = 3.37 +/- 0.05 nm, L = 10.8 +/- 0.7 nm, D = 1.57 +/- 0.07 nm, Rsq = 0.92 +/- 0.01 nm. Identical structures for the E. coli 5S rRNA and the rat liver 5S rRNA at a resolution of 1 nm can be deduced from this agreement and from the comparison of experimental X-ray scattering curves and of experimental electron distance distribution functions. The flat shape model derived for prokaryotic and eukaryotic 5S rRNA shows a compact region and two protruding arms. Double helical stems are eleven-fold helices with a mean base pair distance of 0.28 nm. Combining the shape information obtained from X-ray scattering with the information about the frictional behaviour of the molecules, deduced from the diffusion coefficients D020, w = (5.9 +/- 0.2) X 10(-7) cm2 s-1 and (6.2 +/- 0.2) X 10(-7) cm2 s-1 for rat liver 5S rRNA and E. coli 5S rRNA, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)